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INTRODUCTION
The branched-chain amino acids (BCAA) valine (Val), isoleucine (Ile), and leucine (Leu) play an important role on poultry growth, since together they account for35% of muscle proteins. Due to similarities in their molecular structure, branched-chain amino acids share common intestinal transport systems through the enterocyte membranes and are broken down by the same enzymes (Harper, 1984; Broer, 2008) . Langer et al. (2000) demonstrated that alpha-ketoisocaproate, the a-keto acid derived from leucine transamination, enhances the activity of the branched-chain a-keto acids dehydrogenase complex (BCKDH), resulting in valine and isoleucine catabolism in the liver of pigs.
Isoleucine is reported as the fifth limiting amino acid in diets based on corn and soybean meal, and as the fourth limiting amino acid in broiler diets containing 3% or more protein from animal by-product sources (Corzo et al., 2010) . Literature data suggest that the SID Ile:Lys ratio for optimal broiler performance during the growing-finishing phase ranges between 67% (Baker et al., 1994; Kidd et al., 2004) and 68% (Rostagno et al., 2011) . Unlike broilers, the nutritional requirements of meat-type quail are not completely defined yet. Silva & Costa (2009) propose a 84% SID Ile:Lys ratio for optimum meat-type quail growth, whereas Batista, (2013) estimated an ideal SID Ile:Lys ratio of 46% for growing-finishing meat-type quails.
The supplementation of commercial poultry diets with crystalline amino acids (e.g. L-Lys, DL-Met, and L-Thr) has allowed reducing feed costs and nitrogen excretion, without compromising production Optimum Dietary Standardized Ileal Digestible Isoleucine to Lysine Ratio for Meat-Type Quails in the Growing-Finishing Phase per-formance. Nevertheless, the application of such approach requires previous knowledge of bird amino acid requirement to avoid insufficient dietary supply. Considering a practical scenario, in which low-protein diets containing animal protein meal are generally used to reduce feed costs, discrepancies about optimum SID Ile:Lys ratio for meat-type quails may limit the application of such nutritional strategy. Therefore, this experiment was conducted to determine the ideal SID Ile:Lys ratio requirements for the optimal performance of meat-type quails form 15 to 35 d of age.
MATERIALS AND METHODS

Animal care and use
The experimental procedures involving animal care and use were previously approved by the institutional Animal Care and Use Committee of the Federal University of Viçosa, Viçosa, Minas Gerais, Brazil.
Bird husbandry and experimental design
From one to 14 d of age, meat-type quails were housed in a controlled-temperature room with concrete floor covered with wood-shavings litter. Diets (mash form) were formulated to Silva & Costa (2009) . At 15 d of age, a total of 350 notsexed quails were housed in a double-curtain sided room, and were randomly allotted to one of five treatments, with seven replicates of 10 birds each. The experimental unit consisted of a 50 x 50 x 30 cm metal cage, equipped with one nipple drinker and one stainless steel self-feeder, with 10 quails each. Diets and water were supplied ad libitum throughout the trial. Environmental temperature and humidity were daily measured. Light was supplied 24 hours a day (natural + artificial).
Diets
The experimental diets (Table 1) were formulated to meet or exceed the nutritional requirements recommended by Silva & Costa (2009) , except for digestible amino acids requirements. In order to establish the ideal amino acid profile for meat-type quails, previous experiments were conducted to determine SID Met:Lys, SID Thr:Lys, and SID Trp:Lys ratios for optimal meat-type quail performance. Therefore, the basal diet of the current trial was formulated to contain the SID Met:Lys, SID Thr:Lys, and SID Trp:Lys ratios recommended by Ribeiro (2015) and the SID Val:Lys ratio according to Alves et al. (2016) . The basal diet was formulated to contain 90% SID Lys (11.10 g/kg), as recommended by Silva & Costa (2009) . The ingredient and nutritional composition values used for diet formulation were those described by Rostagno et al. (2011) . Crystalline L-Ile was supplemented at graded levels (0.000, 0.067, 0.134, 0.201, and 0.269), in replacement of cornstarch in the isoleucine-deficient basal diet to obtain the experimental treatments, which consisted of five SID Ile:Lys ratios (55, 61, 67, 73, and 79%).
Performance parameters
At 21, 28 and 35 d of age, quails and feeders were weighed to determine body weight and feed intake during each phase. Feed intake was divided by weight
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gain to obtain the feed conversion ratio. Mortality was daily recorded to adjust feed intake and feed conversion ratio.
Statistical analysis
Data were analyzed as one-way ANOVA and the ideal dietary SID Ile:Lys ratio was estimated by polynomial (linear and quadratic) regression analyses. Statistical analyses were performed using the software package Sistemas de Análises Estatísticas e Genéticas (SAEG, 2007) . SID Ile:Lys ratio effects were considered significant when p<0.05.
RESULTS
The effects of dietary SID Ile:Lys ratios on on meattype quail performance are presented in Tables 2, 3 (Table 4) , body weight gain and body weight were optimized at 66 and 67% SID Ile:Lys ratios, respectively, according to quadratic regression model (p<0.05).Feed conversion ratio was not influenced by the treatments, regardless of rearing phase. 
DISCUSSION
As shown in Table 5 , dietary SID Ile:Lys ratios of 66 and 67% optimized quails' body weight gain and body weight from 15 to 35 d of age. Campos et al. (2012) determined a 72% SID Ile:Lys ratio for optimal weight gain of 28-to 40-d-old broilers. Similarly, Duarte (2015) recommended an optimum SID Ile:Lys ratio for broiler in the growing-finishing phase at 72%. The SID Ile:Lys ratio requirement for optimal meattype quail performance determined in the present study is different from the values published in literature. Batista (2013) suggested that the SID Ile:Lys ratio optimum meat-type quail growth was lower than 48%, whereas Silva & Costa (2009) recommend a SID Ile:Lys ratio of 84%. However, the SID Ile:Lys ratio herein determined is close to that recommended by Rostagno et al. (2011) for growing-finishing broilers (68%).
Branched-chain amino acids share common transport systems through the enterocyte membranes and are broken down by the same enzymes (Harper, 1984) . Studies have shown that low Val and Leu concentrations increase Ile blood levels in laying hens, which are reduced when both amino acids are supplied at high concentrations in the diet (Peganova & Eder, 2003) . The dietary SID Val:Lys ratios supplied in the current study were previously determined in quails of the same age. Therefore, it is unlikely that Val influenced Ile metabolism. Nevertheless, the same
